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SCPM
Two Level CCS/SS7 Architecture
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Sianalina Cost Proxy Model - SCPM

Purpose

The Signaling Cost Proxy Model (SCPM) is a stand-alone module of the enhanced Benchmark Cost Proxy
Model (BCPM) designed to develop the per line investment required to create the signaling portion ofthe
telecommunications network. SCPM supports both the Universal Service investment as well as Unbundled
Network Element (UNE) investments. In addition, SCPM calculates transport expense per line based on
user defined transport rates. SCPM shall be integrated into the BCPM upon completion and testing ofthe
stand-alone version.

Although SCPM is designed to accommodate both USF and UNE investments, the SCPM vl.O beta release
supports USF investment calculations only, with the intent of addressing the Further Notice ofProposed
Rulemaking, released by the FCC on July 18, 1997. Much ofthe logic and input tables required for UNE
investments are included in SCPM vl.O beta, but the final investment calculations are not yet available. In
addition, the regional Signal Transfer Point (STP) and Service Control Point (SCP) database investments
required for UNE are not included in SCPM v1.0 beta release.

Signaling Overview

The Common Channel Signaling (CCS) network is a packet switched communications network that allows
call control messages to be transported on a dedicated high speed data network separate from the voice or
data communications path. The CCS network uses the Signaling System 7 (SS7) message protocol.

The CCS/SS7 network replaces circuit associated signaling used on interoffice message trunks,
substantially increasing trunk efficiency. In addition, the CCS/SS7 network enables many new features,
including Call Rejection, Last Call Return, Calling Name Delivery, and Credit Card Verification.

The basic components of the CCS network include signaling links, Service Switching Points (SSP), STPs
and SCPs. These components are described below.

Service Switching Point
Service Switching Points (SSP) are central office switches that contain hardware and software, allowing
them to terminate CCS signaling links and send, process, and receive signaling messages. End office wire
centers, host offices, and tandem offices are the most common SSPs.

Signal Transfer Point
STPs are highly reliable packet switches that provide efficient message transfer among CCS nodes. STPs
are configured in a two level hierarchy, with local STPs and regional STPs. (See the attached depiction of
a Two Level SS7 Signaling Architecture.) Typically, only the regional STPs are connected to the SCPs.
This architecture relieves the regional STPs and D links ofheavy message loads associated with most local
call setup services. STPs are the ''traffic cops" of the CCS network, providing translation and routing
functions for signaling messages from various network signaling entities. In addition, the STPs provide
gateway screening and interconnection capabilities for other networks. STPs are geographically separated
in a mated pair configuration for redundancy and reliability.

Service Control Point
Service Control Points (SCP) are network nodes that provide a variety of centralized, on-line database
services. The SCP stores customer data and service logic and responds to queries from SSPs. For
example; "One Call Pizza" has its listings ofmetropolitan locations stored in the SCPo When a caller dials
the "One Call Pizza" 800 number, the originating SSP (equipped wire center) sends a query to the SCP via



its local and regional STP for the nearest location for One Call Pizza. The SCP responds with the routing
information for nearest location. The customer's call is set up to the closest Pizza outlet.

SCPs are deployed in a geographically separate mated pair arrangement for reliability. Two databases
typically found in the SCPs are the Call Management Service Database (CMSDB) and Line Information
Database (LIDB). CMSDB provides routing instructions for 800 and 888 calls. LIDB validates calling
card numbers, among many other features.

Signaling Links
Signaling links are the digital transmission paths that transfer signaling messages between nodes ofthe
CCS network. They are synchronous bi-directional transmission facilities operating at 56 kbps. For
reliability, diverse routing is important so that a single failure does not isolate a network node. The link
types include:

A Links

BLinks

CLinks

D Links

E Links

F Links

SCPM Methodology

Access links connect SSPs and STPs or STPs and SCPs.

Bridge links connect mated STP pairs to other mated STP pairs
on the same hierarchical level.

Cross links connect mated STP pairs. STPs are deployed in pair for network
reliability. These STP pairs are referred to as "mated" pairs.

Diagonal links connect STPs on different hierarchical levels (local STP to
regional STP).

Extended links connect SSPs to STPs other than their associated home STP.

Fully associated links connect SSP to SSP with no intermediate STP.

SCPM creates the signaling network using the current STP deployment in the U.S., both number of STPs
and location, as the baseline. No local or regional STPs are omitted or "relocated". SCPM assumes that,
forward-looking, all host, end office, and tandem switches are SSP-equipped and contain the software
necessary to query any SCP within the signaling provider's network. Investments created by SCPM
include all links, the local and regional STP pairs, as well as the SCPs. Additional costs related to 3rd party
databases and hub provider costs incurred by the signaling provider are also reflected. Investments related
to signaling hardware and software within each switch are not included in SCPM These investments are
reflected in the BCPM switching module. Note that signaling costs related to local number portability are
not included in SCPM vl.O. In addition, signaling Operations Systems Support costs are not included in
SCPM v1.0 beta, the stand alone version that serves as the basis for testing.

There are two general categories ofSS7 signaling messages: ISDN-UP and TCAP. ISDN-UP messages are
primarily related to trunk setup and tear down between switches, while TCAP messages are related to
database and non-database queries. For purposes ofUniversal Service investments, only TR-317 ISDN-UP
messages are considered by SCPM v1.0 beta. TR-317 dermes an interswitch, intraLATA call. In addition,
only costs related to A-Links connecting SSPs to Local STPs (LSTP) as well as the LSTP pair itself are
included in the Universal Service investment developed by SCPM vl.0.
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SCPM utilizes three sources ofdata, the Local Exchange Routing Guide (LERG), other BCPM modules,
and user-defmed inputs.

LERGData
Data required from the LERG include operating company number, office name, office
CLLI, and office v & h coordinates. In addition, each office's corresponding LSTP pair
CLLI and v & h coordinates are required.

Other BCPM Modules
Residential and business access lines are obtained from the BCPM loop module.

User-Defined Inputs
SCPM is designed to provide the user with maximum input flexibility wherever possible.
SCPM supports up to five different STP models, each with different processor
capabilities and pricing. STP models can represent different manufacturers' STPs,
different size STPs from the same manufacturer, or a combination.

In addition, SCPM allows the user to defme six different C.O. switch profiles,
characterizing the monthly signaling activity of a residential and business line for each
switch profile. Switch profiles can be used to represent large, small, metro, rural, and
tandem switches, for example. Lastly, the user may defme up to 10 custom signaling
messages/events by supplying the octet, millisecond, and query requirements of the
message/event. Currently, the user must also supply the CLLI and v & h coordinates of
the Regional STPs linked to the LSTPs in the input data.

Basic SCPM Model Flow

SCPM develops investments for business and residential lines by office CLLI as follows:

1. Import data file.
2. Assign an LSTP and RSTP pair to all offices that are not currently SS7 capable.
3. Based on user defmed switch profiles and STP performance metrics, calculate the total octet

and processor millisecond demand by LSTP and RSTP pair.
4. Calculate per octet and per millisecond annual investment for each LSTP and RSTP pair

based on user defmed STP investments. SCPM annual investment = investment/annual
demand.

5. Calculate A-link monthly transport expense per line based on user defmed transport rates.
6. Calculate residential and business line signaling investment, excluding the SSP investment

captured in the BCPM switch module, by CLLI using per octet and per millisecond
investments combined with switch profiles.

See the attached detail model flow diagram.
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CERTIFICATE OF SERVICE

I, Rebecca Ward, do hereby certify that on this 8th day of August, 1997, I

have caused a copy of the foregoing JOINT COMMENTS OF BELLSOUTH

CORPORATION, BELLSOUTH TELECOMMUNICATIONS, INC.,

US WEST, INC., SPRINT LOCAL TELEPHONE COMPANIES TO

FURTHER NOTICE OF PROPOSED RULEMAKING SECTION III.C.3.a-d.

III.c.4 to be served via first-class United States Mail, postage prepaid, upon the

persons listed on the attached service list.

~W~
Rebecca Ward

·Via Hand-Delivery

(CC9645K1KK1ss)
Last Update 8/6/97
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*Rachelle B. Chong
Federal Communications Commission
Room 844
1919 M Street, N.W.
Washington, DC 20554

*Sheryl Todd
Federal Communications Commission
Room 8611
2100 M Street, N.W.
Washington, DC 20554

(Including a 3x5 diskette w/cover letter)
(9 Copies)

*Kathleen Franco
Federal Communications Commission
Room 844
1919 M Street, N.W.
Washington, DC 20554

*James Casserly
Federal Communications Commission
Room 832
1919 M Street, N.W.
Washington, DC 20554



*Paul Gallant
Federal Communications Commission
Room 802
1919 M Street, N.W.
Washington, DC 20554

*Chuck Keller
Federal Communications Commission
Room 500
1919 M Street, N.W.
Washington, DC 20554

Sharon L. Nelson
Washington Utilities and Transportation

Commission
1300 So. Evergreen Park Drive, S.W.
POB 47250
Olympia, WA 98504-7250

Martha S. Hogerty
Public Counsel for the State
of Missouri

Room 250
Harry S. Truman Building
POB 7800
Jefferson City, MO 65102

Bridget Duff
Florida Public Service Commission
2540 Shumard Oak Boulevard
Tallahassee, FL 32399-0866

*Timothy Peterson
Federal Communications Commission
Room 8613
2100 M Street, N.W.
Washington, DC 20554

*International Transcription
Services, Inc.

1231 20th Street, N.W.
Washington, DC 20036

Laska Schoenfelder
South Dakota Public Utilities Commission
500 East Capital Avenue
Pierre, SD 57501-5070

Thor Nelson
Colorado Office of Consumer Counsel
Suite 610
1580 Logan Street
Denver, CO 80203

Charles Bolle
South Dakota Public Utilities

Commission
500 East Capital Avenue
Pierre, SD 57501-5070



LOrraine Kenyon
Alaska Public Utilities Commission
Suite 400
1016 West 6th Avenue
Anchorage,AK 99501

Tiane Sommer
Georgia Public Service Commission
244 Washington Street, S.W.
Atlanta, GA 30334·5701

Sandra Makeeff
Iowa Utilities Board
Lucas State Office Building
Des Moines, IA 50319

Deonne Bruning
Nebraska Public Service Commission
300 The Atrium
1200 N Street
POB 94927
Lincoln, NE 68509·4927

Brian Roberts
California Public Utilities Commission
505 Van Ness Avenue
San Francisco, CA 94102·3298

Debra M. Kriete
Pennsylvania Public Utilities

Commission
Room 110, North Office Building
Commonwealth and North Avenues
POB 3265
Harrisburg, PA 17105·3265

Julia Johnson
Florida Public Service Commission
Capital Circle Office Center
2540 Shumard Oak Boulevard
Tallahassee, FL 32399·0850

Philip F. McClelland
Pennsylvania Office of Consumer Advocate
1425 Strawberry Square
Harrisburg, PA 17120

James Bradford Ramsay
National Association of Regulatory

Utility Commissioners
1100 Pennsylvania Avenue, N.W.
POB684
Washington, DC 20044·0684

Rowland Curry
Texas Public Utility Commission
1701 North Congress Avenue
POB 13326
Austin, TX 78701



B8.rl'y'Payne
Indiana Office of the Consumer Counsel
Room N501
100 North Senate Avenue
Indianapolis, IN 46204·2208

David N. Baker
Georgia Public Service Commission
244 Washington Street, S.W.
Atlanta,GA 30334-5701

Kevin Schwenzfeier
New York State Department of
Public Service

3 Empire State Plaza
Albany,~ 12223
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Last Update: 8/06/97


